* Sirius Zeitschrift fuer populaere Astronomia is not very easy to find on the web (Sirius the star, Sirius XM radio and others dominate). I had never heard of it, and, when first thinking about this investigation, wondered whether the new Naturwissenschaften or the already old Astronomische Nachrichten might have some of the same kinds of information as Nature, but as seen from the other side. Neither journal was readily available, and I asked Hilmar Duerbeck (then retired from the University of Muenster, whom I knew slightly from his interest in "Who discovered Hubble's Law?") for advice and assistance. He responded quickly with xerocopies of a number of articles, 1915-1924, of Sirius, dealing with astronomers serving or killed on active duty, the trials and tribulations of the captured eclipse expedition, and the issue of rivalry between the new IAU and the old Astronomische Gesellschaft. Hilmar's sudden, unexpected, and very sad death on 5 January 2012 obviously put an end to our collaboration, and I still haven't done much of anything about information that might be found in Naturwissenschaften or AN, the latter of which had both obituaries and observatory reports. Hilmar also checked relevant issues of Die Himmelswelt and indicated that neither they nor Jabresberichte were very informative. A University of California Irvine colleague fluent in Russian, Meinhard Mayer, expressed some interest in what might have gone on under the Tsar, but died before we had done much except talk about the topic. I have not attempted since to enlist collaborators, feeling that it is somehow unlucky. You might want to add any number of footnotes, for instance that you associate Mie and Nernst primarily with other parts of physics (more then than now, lots of creative scientists worked on many topics); that some of these folks won their own Nobel Prizes, and some didn't; that as early as 1913 Einstein had asked George Ellery Hale about measuring light deflection in the sun's gravitational field; that the elder Bragg was also working on sound ranging on the Allied side while the younger one was on the front lines…Out, bad dog, this belongs to a different WWI story! Thirdly comes the time frame. I find it much harder to conceive of this as favorable, let alone uniquely favorable. Early in the war, Einstein declined to sign a statement by 93 other German savants denying responsibility for starting the war, and indeed was briefly involved in discussions of trying to provide a contrary document (there were not many takers) 21 . Later, inflation began to erode that salary, and a great deal of time went into trying to arrange travel back to Zurich to see colleagues and his sons and to Leiden. In due course, more and more effort had to go into organizing finances and, eventually, food. He was in fact quite ill through portions of 1917-18, though that was after the crucial time period for conceiving, working out, and publishing the basics of general relativity. To realize how extreme things became, even for the "privileged classes," just read the letters in ref. 20 . Well, you can skip the equations for now, though we will need them later. On the other hand, there were surely many fewer requests for more distant travel, speeches, conference participation, and so forth than either before or after the Great War.
Prewar, he appears in at least a couple of Solvay conference photographs, and in 1922 he made the visit to Paris postponed from fall 1914. * Much-photographed trips to Japan (where he learned of his Nobel Prize) and the United States followed the war, then Tel Aviv, of which he was made an honorary citizen, and where he spoke briefly in Hebrew then continued in French, en route home from Japan. So perhaps indeed, only "there" and only "then."
The Entwurf Theory
Entwurf is, I think, a lovely word, blending the Entmoot of Lord of the Rings with a greeting from Einstein's beloved canine,Chico 22 . Co-author Marcel Grossmann was the only person thanked in Einstein's special relativity paper, and "Entwurf" is one of two significant gravitation papers by the pair 25 . The full title is "Entwurf verallgemeinerten Relativistätstheorie und einer Theorie der Gravitation." In fact the word means sketch, outline, or draft, and is a compound of the German "ent" indicating entry into a new state and "wurf" meaning throw, cast, projection, or direction 26 .
What is in it? We'll peek in just a moment, but this was not Einstein's first attempt at generalizing his special theory to include accelerated observers. (space) and we meet the Einstein summation convention, that an index that appears both "upstairs" and "downstairs" is to be summed over. Einstein wrote his metrics and such that way, and his mathematical notation is much easier to R = g µν R µν.
Facing up to General Relativity
(there are rules for raising and lowering indices) (called the Ricci tensor) (the Riemann, Riemann-Christoffel or curvature tensor; it is really big when space is greatly distorted by mass, and blows up at singularities) and Einstein wrote the Christoffel symbols as { γ } µα And that's all there is to general relativity, except the detail that the physical system you want to study gives you T µν and you have to run around guessing metrics g µν until you find one which, subjected to this massive mathematical manipulation, gives you back the T µν you want.
* Signatures/autographs of Albert Einstein, unattached to letters with scientific content, retail for prices like $300-$500, more than George Bernard Shaw (who wrote a great deal) but much less than Richard Wagner (who wrote mostly music).
